Immune complexes formed at equivalence induce the release of acid hydrolases while the products of stimulated T lymphocytes release both acid hydrolases and collagenase from macrophages.
It is clear that proteinases released from phagocytic cells have a great potential for damaging lung tissue; this is confirmed by the particular. susceptibility of individuals with decreased a-ltrypsin inhibitor capacity to chronic obstructive pulmonary disease. Since a-1-trypsin inhibitor inhibits serine proteinases such as elastase and a-2macroglobulin inhibits all classes of proteinases, these two substances play an important role in limiting tissue damage caused by proteinases.
Biochemical measurements of enzyme release from cultures of phagocytic cells have provided insight into the mechanisms by which lung damage can occur. They should also be useful as a predictive indicator of the potential toxicity of new materials such as glass fibres which are coming into industrial use.
DISCUSSION
Dr J C Gilson said that dose-response relationships obtained using tissue culture were difficult to interpret because the amount of particulate material in the different cells probably varied considerably.
Dr Davies, in reply to Dr J Bignon, said that in the context of chronic inflammation, polymorphs were probably not important. The macrophages were more long-lived and released lysosomal enzymes in response to immune complexes and other inflammatory stimuli.
Substances which were able to induce chronic inflammation in vivo also caused enzyme release in vitro.
Dr D C S Hutchison said that in a-l-antitrypsin deficiency there was a clear relationship to emphysema; but what of the other cases? He doubted if the immune complexes were produced in emphysema where the predominant lesion was not inflammation or fibrosis but the breakdown of elastic tissue. Most of such subjects were smokers. They had more macrophages in samples taken by bronchial lavage than did nonsmokers and the macrophages contained larger and more numerous lysosomes. The macrophages, on account of their location in the airways, were well placed to cause centrilobular emphysema, but the mechanism whereby the enzymes were released was not known. Dr Davies suggested that the release might be due to the accumulation within the macrophages of components of cigarette smoke, but he had no direct evidence. Dr J E Cotes asked if the concentration in plasma of either the released lysosomal enzymes or their inhibitors were high enough for them to be detectable by biochemical analysis. Dr Davies doubted if it would be possible to detect the enzymes themselves, though this was the case in certain metastatic diseases. In some inflammatory conditions there was elevation of the a-l-trypsin inhibitor, but the a-2-macroglobulin remained remarkably constant.
Dr D C S Hutchison (King's College Hospital, London SE5)
Homozygous and Heterozygous Alpha-1-antitrypsin Deficiency: Prevalence in Pulmonary Emphysema Alpha-1-antitrypsin (a-i-AT) exists in a number of inherited biochemical variants known collectively as the Pi system. Homozygotes of the common phenotype (MM) form 86 % of the normal population of the UK (Cook 1974 , Cole et al. 1974 ), heterozygotes of type MZ, 3 % and of type MS, 9%. Homozygotes of type ZZ occur with a frequency of I in 3500 in the UK (Cook 1974) ; there are considerable variations between ethnic groups in the prevalence of these phenotypes (Kellerman & Walter 1970) .
Subjects of type ZZ have severe a-l-AT deficiency and a strong tendency to develop emphysema at an early age (Eriksson 1965) .. Variations in the quoted prevalence of type ZZ in emphysema reflect differences in diagnostic criteria (Kueppers et al. 1964 , Kueppers et al. 1969 The question whether heterozygotes of types MZ or MS have a predisposition towards lung disease has been approached in two main ways:
(1) Patients with emphysema or chronic airflow obstruction may be selected and their serum a-l-AT concentrations or Pi phenotypes compared with healthy controls. In three studies of similar design (Talamo et al. 1968 , Jones & Thomas 1971 , Hutchison et al. 1971 ) the mean a-I-AT concentration among patients with radiological evidence of emphysema was actually greater than in the controls, and no difference was found in the incidence of types MZ and MS (Cook & Hutchison 1975, unpublished) .
Different results have been obtained in studies (Kueppers & Donhardt 1974 , Lieberman et al. 1969 where selection of patients with chronic airflow obstruction has been based on lung function tests. From these it may be concluded that MZ subjects have an increased tendency to develop lung disease, whereas those of type MS do not.
(2) Subjects with a-l-AT concentration in the intermediate heterozygote range (or of MS or MZ phenotype) may be selected from a healthy population or from relatives of a ZZ propositus; clinical and radiological data, and lung function tests, are then compared with those of type MM.
Thus in two studies of working populations the incidence of symptoms in heterozygotes of types MZ and MS was no greater than in type MM and there was no difference in FEV1 between the two groups (Webb et al. 1973, Cole et al. 1974 ).
However, in a more detailed study, minor impairment of function in type MZ individuals was observed (Cooper et al. 1974 ).
In conclusion, there appears to be no firm evidence that heterozygotes of types MZ or MS have a predisposition to develop severe emphysema, though there may be a tendency to develop minor lung function abnormalities. From a limited study of 7 cases he could find no conspicuous evidence that individuals of Sz or ZO phenotypes had an increased liability to emphysema. He asked what was the likelihood of patients with the ZZ phenotype getting the disease. Dr Hutchison answered that among antitrypsindeficient smokers the incidence of emphysema was very high; nonsmokers had a chance of escaping the disease but often the onset of emphysema was merely postponed. He thought that there were also other forms of hereditary emphysema for which the biochemical basis was not yet known.
Dr J W Laws
(King's College Hospital, London SE5 9RS)
Prevalence of Emphysema: Radiographic Features
The chest film is a simple but insensitive method of demonstrating the extent and severity of emphysema. Correlation of radiology and pathology has shown that the most reliable sign of panlobular emphysema is destruction of lung tissue and, in particular, of the vascular bed of the lung. This gives rise to a premature narrowing of the peripheral pulmonary arteries, with a paucity of branches and a reduction in background filling of the lung, best recognized in areas of lung projected free of overlying ribs. Tomography is useful in demonstrating the areas of affected lung and in locating bullous changes. If the vascular bed in one area is destroyed, there is often a compensating increase in bloodflow through other parts of the lung resulting in a comparative increase in the size of the peripheral vessels in the relatively normal areas. In severe cases the radiographic changes give topographical information about pulmonary bloodflow similar to that obtained from xenon-133 scans of the lung.
Some patients with chronic obstructive lung disease have increased rather than attenuated lung vascularity. Instead of areas devoid of vascularity, the periphery of the lungs appears plethoric, especially in the lower zones. There is usually enlargement of the right ventricle and main pulmonary arteries. Such patients are most unlikely to have panlobular emphysema, although some have centrilobular emphysema. Unfortunately the correlation is poor and at autopsy a few have no emphysema at all, while centrilobular emphysema of similar severity may be found in patients with normal chest films and no pulmonary symptoms.
DISCUSSION
Professor C M Fletcher commented on the large observer differences between radiologists interpreting the extent of emphysema from chest radiographs; in one series Dr R G Fraser and Dr G Simon agreed in only 8 out of 100 cases.
Dr Laws replied that Dr Frazer had abandoned his view that increased lung markings were associated with centrilobular emphysema so the disagreement might now be less. H4owever, recognition of patterns was difficult. He thought that computer analysis of relevant variables might help; this was being done at Northwick Park. In relation to airways obstruction the use of an ultrafine focus X-ray tube with 50 ,tm anode spot might provide better structural detail by magnification, radiographs. Whien combined with localized bronchography this could reveal airways stenosis of the sort mentioned earlier. Another useful technique for demonstrating localized air trapping was to take a chest film at the end of one second of forced expiration. Dr B E Heard commented that Dr B M Wright and others at Northwick Park had improved the technique for fume fixation of the lung; this simplified the comparison of the radiographic and structural features of the lung. Dr D C Flenley suggested that it might be useful to compare a lateral tomogram slice obtained in life with a whole section in a similar lateral plane of the fixed inflated post-mortem specimen. Dr Laws, in answer to Dr P D Oldham, agreed that a lateral chest radiograph often showed localized
